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^^Ife, ^A>:«-iq. tifl7l^7> o^c^j^ tfl^oflfe ^lol3i7> -yr^sl^ ^^1^. ^ 

7] -flttlojl ^^15)0^ ^H*^ i^^H ^floljJll. 7V<i^>fe ^-^^J-^l^s)-. 

^;^7>>i§ ^^*>fe 7>>i^^a.l-4. 7>^^^2.^<^A-1 14^^ ^;^7].^^ 

^^S.^ e^-r]^ >a-^^ ^^^^ ^7] ^>^>^* 3E.-t«>fe # 

^7] $A>^7V. 

7] ifl^^ti^ ^tl #^4 dt:^:?]-:^ ^l^Sjfe i^l^^ti : » ol^o^;^]^ ^ 

* ^^^^ 



11-3 



1020030066950 ^^ <a^>: 2004/9/9 

( 

^71 ^A>-^o^ ifla. ^ tflH^. ^^^m-. 'y:^^!^ 6061. SST 

304 £fe Hastelloy C-22S. o]^o]:;^]7]i:\-, o. xfls. ^^o] eflH-g: ^o] 
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^^■71 ^>«.>^Sl xfl;g^ 15~25nim^ ^©1 w>^3l^l-4. 

^7l «j-A].<:g^4 ^7] ^^}^^o] ^7] n<^]J^ ^^^l^i ^^^^^ ^7] 

^7l ^A>:^7> til-^^§>c|.. nelJi, ^71 ^A>^* ^i-tb e}-rl^ 

s.^^ ^^iJicf ^7] ^A>-^^ ^^>4<^1 ^^J^^ ^'='1 

[^^tfl^^^] 34 

^. ^ 7i-«itfl^^ 7i-'i^^i(340). «^i^tfl nB.^ ^^1*V<:^ 

11-5 



020030066950 #^ '^^}- 2004/9/9 

Sl-tq^ ^Eflol ^^7>>:^ -^S.7> «^^^ Bl-t:!^ ^Bflol ^^7>>iSl ;cll;i^ol <g 

^ Slfe ^S. ol>a-o.s. -R-:^l*><^ ^i:^-. 7>>i ^^^] ^^^^ ^}o]7} 9X^] 

^. ^'8:<H1>H 1001C 7>;^lfe :^11^-^#<il -^d^^-^-S. ^±.S}x:^7} IJ. o]^$] ^S.^/^^^ 

^^^Jl 38 

^^7>>i7> ^«1(100) vfl^S. ^A>^ i41 oj-^o] l:-?^^ 
^ 9X^. o]* «<J-^l«l-7l ^^V<:»^ ^AV^(i60)^ -^i^-^^* ^^7> ^cf. :£ lasq- 

^-^^><^ J£ lb* ^S^>^, ^^>^(160)^ vfl^^w.(i62)^ Sl^^:a(i61)» ^^^> 
o]^o]:^z].. xfl-^^ti.(162)^ ^^^^ 7ll^5)<i1 ^ (320)3il- "^i^^i^ tq-^ 

^^^^ B]-^ ^^eil, >y-7l ^tl yl^fl^i o] «-^o^ 

51^-^:^(161)^ tl-^^-ar 7fl«j-5lcH ifl^-^«.(162)Sl ^tl #^<^1 <^7l<Hl 
*<^7l-Jl ^^7m ^l2^A>^ol ^A^^cf. tfl^#w(162)^ 

w.(i6i):e.cf ^oi7V ^71 >il2^Ai.^oi si^#ti.(i6i)si ifl^^ 

ti.(i62)si °i-ti ^^31). <=>^^^^. 

itj-Bl-Ai, ifl^ -^w.(162)S^ >|li^A>^^ ^^}c^ ^A}^ B^-r^^ .^Bflo^ ^ 
^ WMl62)Si\- ^^.(161) A>ol^ ^:?}-oflAi ^^Sl<^ ^^^^o] 
x^o}7\, sq^ (161)31 ^^}^<^ ^M^n fi^^ :^12^A>^# ^i-^l-ol ^A> 
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^A>:^SJl- till7l^7> ^>^S]ol o;iO.^ vfl«-ofl^ ^<^lal7]- 
^^ti^ofl ^^1S|T3^ ^7] ^ol3J|« 7>^*>^ ^ 

:^7>:il- ^#*>^ 7>^^#S.l-3l-, ^7l 7>>i^^2.1:«^Ai :g.;^7].>,^ S-s^^ 

-OS.^ ^^^^ Hl-tq^ -^Bl]^ ^^>^^ ^7] ^Blo)l 3L^^}^ 

^^^^ 7lli^Sj<H -^-71 13-^^4 <^^^X^ ^^^^ ^7l ^tl 

71 tfl^J^w.^! n^-^ #^31). :Si^:?V:^ ; * ^-^^^ ol^ol;^l^ ^ 

^ *>fe ^el-^i^V #^^^Hl ^^1. 
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11-9 



020030066950 %^ ^^>: 2004/9/9 

^7] ^>^>^31 xfl^^ 15~25inm^ ^^-^S #e1-2^ 

[:e.:^cfl>a-*j-^l 10 

[ja^cfl^a-^^] 11 
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^eJ-ZipV ^^^^^H^ ^^]oll ^*><^ 7l]Alt!:4. ^ ^^m, ^A}^ ^ flfl 

7l^7> Sl-^t^. vfl^<^ ^ol5E)7> <?l:^5l^ ^Wl^q-; ^^W1<^1 ^5.** iE-^«^V«H 

7>^^m t-^^^l^; ^A>^<H1 <?i^S|<H, ^^7>^# Bl-Cl^ -^BflSl ^X>^# 

^^-9.3. tf-tf. ^ ^^<:>(| Sl^i^, 31^^ MIM nn^]^ ^12:^1 f^SflSl ^sji^^M" 

«^l-§-t!: ^-f^^ M:^^ ^7]^ ^-^ol ^^-IB^A] 

A^^g ttl^l, ^ 5^^^<^1 -a-^m '='1-^21- ^S-tt^^^^l 

£ la 
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^^ <a;^V: 2004/9/9 



{Plasma rapid thermal process apparatus} 



100 : ^tfl 110 : 

120 : ^'^i^ 130 : e)SH S-l- 

140 : ^q^ltfl 150 : 3i|-o1ST3lB| 

160 : ^^}^ 161 : -Sq^ WM. 

162 : -^u. 170 : wll7l^ 

171 : -y-^^lH-g- 172 : ^^^B. 

180 : Bl|7l-§- l-5^]olE 190 : ^o]j^ o]^j^ 

200 : ^-fi^:^! 210 : ^-^^^Sils^ 

220 : 300 : 

310 : 7}:ii^^ SL^ 320 : U"^^ 
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330 : B><^laS^l<>l:a 331 : s.^^ 

340 : 7>^^^1 

e) ^^H'H ^^*>7l MIM ^-S.^ 'H^wl^^ j1Jl# 

<i6> o.^^ =;5^^ ^^^Ai^iT^q- SE^ -fj-J: ^^^^^ ^7M7l^ ^4 ^2flSl 7]^^ 

-B-^^^ Ta205, TaON, (Ba,Sr)Ti03 (BST), SrTiO 3 (STO). BaTiOs, Pb(Zr,Ti)03 (PZT). 

(Pb.La)(Zr,Ti)03 (PLZT) al-B-^^^ A]-g--gf|.ai ol«>i] pt, Ru, Ir, PtO. RUO2, 

Ir02. SrRuOs. BaSrRuOs, LaScCo ^^^^S ^^si\- ^^^^V^ ^-^ ^7] ^ 

(thermal budget)^. ^l^'^Hll'HS. jIJi^s^ ^'U'^ 7>^?11«:>^ l-H?-2:f> 
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<17> ri^c-i], ^JL^^ xi\]3.^ MIM(Metal-Insulator-Metal) t^s^aIbI^I :q2:.6\] ^c]^^ ^i^s^ 

FurnaceM- RTP ^^l^fe, ^>^^^4 ^ 

7fl^ ^ ul-^^^^ ^^^^ ^<H^ ^<H1^-1 A^*>^ JLJl^^ 



^^}^ ^ Wfl7l^7> 91^^^ ^^Si^l ^7] ^^i\<^ ^^ISjTJ^, 

§^ 5Lt*>^ <^1^<H^ ^7l 4flol3J]# 7|<i^^ l-^^^l^; ^^}^<^ ^^Slol, ^^7>>i# 

S. §H cfl^lSlS^ ^-*dS)ul, >a-7l -^7] no]^<i\. ^S%^}7\] ^'^^Sl^ 
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7] ^oi7> ^i-^o^. <^^^ >^7i 9l^^JL ^7] ^y.<Hi ifl>a-s) 

^. ^f-^o^ .^-71 ^^:Ey_o^ ^7] ^^7}^Z7} ^ 

q-o}7]-, e^-tq^ ^Eflsi >^7l ^;^7]-isi ^^7> S)^ 7>«lSfl^fe 7><t^^l7> 

. = «y:-f-pm-, -ar^p]^ 6061, SST 304 SE^ Hastelloy C-22S. o] ^.o^^iT^q-. ^7] -fj-S. 

^7l ^A>-^o^ vfl;g 6. i5~25nim"?l ^^.2.5. ^rf. 

H-^>7>. ^71 <^^^^]si\ *>^^^ ^-i: t|}-AV§>£^ ^7] ^A>^^ 

^71 ^Si\ «cJ->««H^^ ^7] ^A><^^ol ^7l ^ol3Ej ^a^oflAi ^7l ^^5^- ^7] ^ 

18-7 



^8^30066950 2004/9/9 
<26> £ la vfl:^l £ Ic^ ^ ^Alc^H u^-^ l-Hl-^^> ^^^^sl 'i^^>7l 

Hi (100)^, ifl:^^ -^^<^1 ^^l^lfe ^€^^1(200)^4. ^V«^la^^fl<^m ^^1* 

<^l-§-*M 21-^^ -^^^ ^^7>^i» ^fllH(lOO) tfl^S ^#*V^ ^^^^} ^^1 

(300) 7> ^til^rV. 

<28> HS-^Hl^i ^»1(100)^, (200)31 ^$!\^ ^B.(220)<^]^^ ^AV^ ^<^1 ^>^>S)c^l ^ 

^S.i^]S.^])7} ^^o] A'B-^^ -§-^(110)5^, ^-^^^1(200)31 ^ 

§>«-ofl ^^]^}J^ ^H(220)«^Ai ^^}^^ 1^ ^4*>^ ^^'?d ^H(220) 

7> ^^1^ ^^lol5j|7V -^V^S)^ ^el^V^ -^-^g ^(120)4, siHS S.l-(130)3}-, ^41 

o]s\7} <^3}-El^ ^lo]5tl ;^l::^lcfl(i40)sq-, ^£ ^ >Hl<^» sj-ol^ul (150) i^. 

<29> ^^Wl(100)sl ^^1(110)<^1^ ^^7>^^ ^>^>^(160) ^ tifl7l^ 

(170)7V ^^^5]7ll Sl^oi], ^^1(110)3] ^J^{^■ «.A>-f (160)^ wfl7l^(170)» 7} 

71^6.^ *H tfl^£|S.S. ^A^Slol, 4flol3J|o^ >a-^o] l3>^-^ofl q-^^ ^ 

^ol3i| ^l;^ltfl(i40)» H>^^^ Ta::^>^ ^ifl<^ ^^«><^ ^ "y-^ «c}-*^<»fl 

^ 4^>(@l*. radiation)7V ol^o^;,^-^^. ^t:^_ «i|7]^(170)o|1^ ej-r^^ ^^Eflo^ 

^1:^ ^ "a-^^^H* "y-^^lH-S- «iti-(171)^ ^^^ = (172)7> ^^l^cf. 
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AV^(171)7> cfl*j:-s>^ ^^ofl tifl7l-§- #el1olH(180)» -i^l^V^cf. till7l-g- # 

e^lolE(i80)ofl^ ^oljj) ol4i-§. 3.H(190)5iJ- tt1|7l^(170)7> ifl^<i^ ^^l-^^S-Ci^l je. 

1€^^1(200)^ ^^1(210)^, ^S>\^ ^H(220)Sf. S^*V<^ ol 

^o^^cf. ^sq^ ^H(220)#^ q-^ ^^11-^ ^-^^^1-^ ^2^-0^ 

S.^ ^^1(210)S1.^A>^ ^ofl ^^l^r^-. x^z^-c^s.^ ^A>^ 1^ ^^ofl 

^ ^^fl(210)^ vfl^^l ^^^^t:!-. ^^H ^^-§- "^-ll^^ 

^"aS.(TJl5.Al)sq., O. ^7]m 7j->flS. tifl#^ ^ flfl7lS.(PlS.Al)7> ^^(210)ofl ^A^^ 

l-e1-2:T^> ^^^^1(300)^ ^'^>^(160)<'fl '^^^o], ^^»1(100)^ ^^<^] 

^t^. ^B]r2.ri} ^^^^l(300)fe- 7>^5^ ^ 7>>i^^ £1-(310):2}-. 

SE^ A>B|.olo^^ ol^o^;^^^ ^>^>^( 160)54- 7l->:^^ S.l-(310)^ 9^^^^ ^^^-^g^* 

lJ-^^(320)^. £2}-^(331)ol «c}-^^(320)* ^^^S.^ ^^ls|<H «J-^^(320)<H1 2.45GHz 
^ P>o]3S^^lolw. (Microwave)* ^^^V^ T^Vojas^lol y. ^^1(330)1- i^^H '=>W'=^ 
7>^^^ 2.1:(310)S^El ^^7>>h^ 1}-^^(320). ^ «<}-^*^^* ^l^-l- 

l-'^-l-^-deo)!- ^^B^ciGo) ifl^s. 7>^^^ ^^<^i 

i^^l- N2. 02. H2, N2O. NO. NO2. At. NH3. O3 ^^S. ol^o^^]^ 7>riil- f-isflA-l -^d^^ ^<HH 
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s.^ :^H^ ^o.x4 ^711 7B:t^s)jL -a-^lsi ^^tt Jil-4:£ ^ 

• 7l-<i'^^^ 7><i^^l(340), <^l^i:fl n:^* t:-l ^^l^}o^ e^-c^^ ^Bflo] ^;^7>>i£l 

-^S7> slfe '^^^ al-i:]^ ^n^l ^^7>>iSl ;cll^^ol ^o^^ ^ ^S. ol>a-o.s -B-^^l^V 
<:»^ ^4. 7>i ^^oil tcl-el- i=f:ix:?>s1 ^l-o]7l- S^x]^, 100?? 7>xlfe 7fl^^^ol 

6061. SST 304, Hastelloy C-22 ^4 ^fl^^o] ^ o. ol-g-^H ^-^^^W^- 

<36> Sfcl^ ^^7>>iSl ^4l^*>7l ^^c^ B^^^ 

-B-^S^ ^ol§ ^^s. ^o] ^^^Sl-tl-. o]* ^^c^ ^ti^(100)5^ ^AV^(i60)ofl l-e1-^^> 
^^^^17> 2]^ -a^^^ ^-f«=fl^ €-'^>-¥-(160)^ ^ol7V ^al(lOO)^ ^^ ^nsi\. :^7fl e>Jl 
, ^£o^ ^vijE^- oi-g.«Vo^ ^^^^1(300)» <^^«m ^■f'Hl^ el-t:!^ ^Efls^ 

7}^s] ^s.7} lOOram ol^7]- sJS.-^ t!:^. zlb^jI, ^^^o.^. ^a>:^(160)^ xfl^o] i5~25mm 
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^a-^ls^ A>4^^^ ^^7>.i^ ^ ^:^l7V ^:^l'?>. 3Kff^ oliflol] 

^*>c«^ 3E laiq- ^^*H £ lb# ^A>^(l60)fe, «j-:^<=§ ^ (320)3f 

^^^(100)^ tfl^S <S^*>fe ^a.(i6i)^, -sq^ ^ti.(i6i):e.i=l- ^o]7\ ^^^^ <^^^ «^ 

^^^(320)^1- 9l^^JL JB-«.(161)<^1 ^^Bl^ tfl^ ^ti.(162)S ^^^tl-i^. liB^JL. ifl^ 

^ti (162)S] ^A>^fe tfl^ ^tis. -^'U^ el-x:!^ ^^7>:i7> ^w(161)Sl ^« 

^A>s|s.^ tfl^ ^ti.(162)5l ^^oi] ^A^tbi^f. ^^^'\. -^ti(162)S.^Bl ^A].^ 

E^-Cl^ ^Bfl^ ^^7>>^^ J^ti.(162)5!V ^W.(161) Al-Olo^ ^^oflAi ^-^Sjol oj-^o^ 

^^•a^^l «()4i€i=f. i+o>7>, iq^ ^ti.(161)^ ^A].^^ *Al-^5. ^^^Slo^ ^<|[^ ^ 

(laminar)^ Jl^tI] -^4. 
<39> nel^, <a^^^^l(200)^ ^5.(220) <^lAi^ *>^^S «J-Al-^>aS, ^a]-«- 

(160)^ ^^S] ^:^7}^7} ^o]^^ >a-^6fl u|.f}^>ll ^A>s|sl. ^H(220)<^Ai wj.A>^ 

1}-A>«=g^3}- ^A>^(160)«:^|Ai ^A>^ ^^7].>,o^ ^Aycg^c] ^jols] ^^S\S.^ 

^=(220)5^1- ^A].^(i6o)i- -i^m^. 
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^P^30066950 #^ ^^V: 2004/9/9 

^^(A):a.^- 3L£^ ^>«>>^(160)^ ^-^V^l-ce)*^! ^-^^^^f. ^^^^ 

^S-A] o]6\] ^el-'H. *atfl^ tfl-§-*V£S. ^A>^ ^ tifl7l^ 

^ ^ 7fl7l- ^ 9X^. o] :^^6\] ^A>«-^ ^oflAi a^o^s oli=, ^>ul-ofl^ 

#e}^T.> ^^11- o!:i*>x1 o.^ 

[^^^ Jl^I-] 

c42> wvsq. :^oi ^ ^1^^ ^^^^} ^^"i^Bl ^^Hl ^*V^. ^2fl^ 

^^^^ ^ 7ll'a«H1 ^^<^^i£ aiJ:# ^ ^S. -f}-^l€ 

l^n> o}x^B^ ^ Si^. 

«43> M-<:'V7>, AJ:^, cH^^, o]^ -n-^lf^ (Ref low) , 'Mel^l-*^! = (Si licide) 

7]^ ^zKCVD : Chemical Vapor Deposition) ^ ^4**^ l^el ^«=>> 

^ ^ ^Alc^lol] ^ 7l^^ A>>S- T^oflA-l ^o>o^ ^ 

7>^ ;^H1 ^«fl €^<^1 7>^^^ ^«-^*>^. 
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fBlsooeesso #^ *^^>- 2004/9/9 

^^<^] ^^1-^ ^ wfl7i^7> ^0.1^. ifl^ofl ^|oi3j7> ^^ttl^; 

>S-7l ^tf^ofl S.^^^ ^W^^ ^oljEll- 7>«i«1-^ "t^^^l 

^7] ^A>^ofl o^;i5l<H, ^^7>>i» el-cl^ ^a-BflSl -^^V^lrS. 0^7lAl7lJI ^Bfl 

[^^^ 21 

^1 1*J-<=>11 ^^^i. ^71 ^7l ^7] n7]^% ^^^Vfe 7>-^Sl ^ 

* 7l^^S. *H ^<J^«^1 tfl^l^3E^ ^71 ^l^-^-Br ^71 4Sflol3t|<4 '^^^T]] 

^^^^^ ^^^S. *m l-^l-^^V -^^t^^el ^^1. 

31 

^ 7>^^# 2-1-4. -3-71 ^A>^^ ^^-71 7}^^^ 2.1-^ ^^«^>^ n}-^'^^^. ^7l lJ-^<^ 
41 

>fl S*^*^ ^<H^i. ^71 ^AVf^, 
^7] «J-:^<^^3Z|. ^71 ^ttl^ vfl^^ 
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l^^^J- 5] 
61 

7><I«fl^^ 7}<^^^]7} u\ 5L^£l^ l-el-^^V ^^l^-le^ 

7] 

^S.^. "^^T^m-, ^^^1^ 6061, SST 304 S.^ Hastelloy C-22S <^1^<H^171M-. 

^7] -e-s. a^-^i BflH^ ^^f'^ ^A^BTi-^ ^^1-9.5. ^^^^} ^^^^^ 

>^V7l ^^$] ^^^t:^^ 3.^ 100mm ^I^V^ ^^.^S. -^sl-Sr-V ^^^^5l 
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9] 

10] 

Wfl7l^^ ^<H3E ^ 7fl7> ^Aj5)Sl, ^1-71 ^AV^# ^oflA^ ^O^^ O^i^ ^7] 

[^^■SJ- 111 

Ai ^7l ^AV^7> ^^3)- Cfl*j=*>^ ^^<^1 

^7l l3l]7l-§- -^7] 4flo]3J|o^ o]^^ 3£:E55f ^7l till7l^7> ^A^j^^ 

12] 

ElJI, ^71 ^A>:^fe B^-C]^ ^Efl^ ^;g7].>,7]. ^7] ifl^l ^olsjiq. Jg^«r>7l] 
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